women, racial and ethnic minorities, and young men who have sex with men are disproportionately affected by STIs. [2] [3] [4] National surveillance, other population-based studies, [5] [6] [7] and numerous other scientific studies have identified risks associated with STIs in AYAs, including sociodemographic risk markers, such as younger age, 5, 8, 9 female gender, 5,10-12 racial and ethnic identity (African American/black, Hispanic/Latino), 5, 10, 13 and sexual minority status (lesbian, gay, bisexual, transgender). 5, 7, 14, 15 Research has also identified sexual behaviors (eg, exchange of sex for drugs or money), 5, 9, 11, 12, [14] [15] [16] [17] alcohol and other substance use, 5, [15] [16] [17] [18] [19] and perceived negative peer norms 20 as risk factors for STIs. These factors are well established with relative consistency in findings across studies. However, increasingly, researchers have called for broader perspectives to account for social determinants and environmental influences on STI risk and acquisition. 21, 22 As such, a growing body of research has examined social, environmental, and other contextual factors associated with STI-related risk among AYAs, including influences related to housing instability or homelessness, 17, 23, 24 unemployment, 25 and exposure to community violence. 26 Yet, there is still limited research focused specifically on social-environmental contextual influences related the acquisition of STIs among AYAs. 25, 27 Despite the large body of extant literature on STIs in AYAs, further examination of highly relevant social and environmental contextual factors, which may provide further insights into their influences on STIs during adolescence and young adulthood. Also, given the significant gender disparities in STIs further examination of indicators of STIs by gender remains an important area of research focus. Thus, the goal of this present research was to examine sociodemographic risk markers, behavioral risk factors, social, and environmental contextual factors as well as gender differences associated with a self-reported lifetime prevalence of STIs (hereafter referred to as STIs) in AYAs residing in high STI prevalent urban neighborhoods. We assessed the relative influence of a number of factors known to be associated with STIs among AYAs, including ones that are not reflected in any single study in current literature. To extend current research, we included a number of other variables including age-appropriate measures of financial hardship to take into account the influence of factors related to housing instability and income vulnerabilities. 17, [23] [24] [25] A measure of Internet use to meet sexual partners was also included based on increasing evidence regarding STI risk and use of the Internet to extend reach beyond one's immediate neighborhood and social network. 28 Lastly, we included measures on STI-related healthseeking behaviors to assess the extent to which these influenced STIs. 29 We hypothesized that these indicators would be significantly associated with a lifetime prevalence of STIs. Such basic research is needed to provide information for the tailored development of effective interventions to stem the tide of STIs in at risk AYAs.
MATERIALS AND METHODS

Study Design and Procedures
Data were collected through the Connect to Protect program, a local community mobilization effort of the Adolescent Medicine Trials Units (AMTUs) of the ATN Adolescent Medicine Trials Network for human immunodeficiency virus (HIV)/acquired immune deficiency syndrome (AIDS) Interventions (ATN). Detailed information about Connect to Protect program has been published elsewhere. 29 In 2012 and 2013, each AMTU (see Table 1 for a complete list) collected anonymous survey data using audio computer-assisted self-interview technology that was available in English and Spanish. Completion of the survey took, on average, 60 minutes depending on participants' responses and skip patterns that were built into the audio computer-assisted self-interview. The AYA-focused community-based venues were selected through a multistep process, including use of publicly available data and geographic information software to map health, crime, STIs, and demographic information to guide the selection of target groups and community venues. All AMTUs focused on low-income, urban neighborhoods with high rates of STIs in AYA. Seven venues targeted AYA men who have sex with men and seven targeted AYA women. The venues that targeted young men typically included clubs or bars where they socialize while those that targeted young women typically included community organizations that were geographically close to home, fulfilled a basic need, or served as a source of social connectedness (see 30 for a detailed description of the venue selection process and types of venues each AMTU targeted).
After the venue selection process was completed, the study staff conducted an outreach at each targeted venues at varying times to screen, recruit, and consent participants until each AMTU reached their predetermined target sample size (ranging between 120 and 160). Although the types of venues targeted varied (eg, youth-serving organizations, bars, community centers), the screening and recruitment procedures were standardized across all AMTUs. The Institutional Review Boards of each AMTU approved all local procedures including remuneration to participants in gift cards or cash ranging between US $20 and US $50, and a waiver of signed consent to protect the participants' anonymity.
Study Participants
For the overall study, eligible participants were AYA, aged 12 to 24 years, who engaged in any type of consensual sexual behavior (ie, oral, anal, or vaginal sex) over the 12-month period before survey administration. For purposes of this analysis, participants were included only if they responded "yes" or "no" to the question, "In your lifetime, have you ever had an STI, also known as a sexually transmitted disease (STD)?" Participants who are identified as transgender were excluded from this analysis due to a small sample size.
Measures
Sociodemographic characteristics of the participants include the following: (1) age; (2) gender; (3) ethnicity; (4) race; (5) sexual orientation; (6) school status; and (7) employment (full-or part-time) status. For purposes of this analysis, participants' age was dichotomized in the following manner: 13 to 19 = 0, 20 to 24 = 1. Although this dichotomization does not fully take into account the needs and challenges of adolescents at each developmental stage, it allows us to assess whether STIs were more prevalent among adolescents than young adults. Each sociodemographic variable was included in the analytic models as potential indicators of STIs.
Financial hardship assessed separate age-appropriate measures of economic disadvantage for AYAs, including history of residential mobility, current living situation, lifetime homelessness, dependence on others for monetary resources, and lacking money to participate in activities.
Residential mobility assessed the number of times participants moved residences since kindergarten. Among our participants, the average was 5.61 times (SD, 6.5), with a median of 4 times (range of 0 to 50 times). Thus, based on the median score, this variable was recoded as follows: 0 times, 0; 1 to 4, 1; 5 to 50, 2.
Current living situation measured participants' living situation: (1)"your own house or apartment;" (2) "at your parent(s) house or apartment;" (3) "at another family member(s) house or apartment;" (4) "at someone else's house or apartment;" (5) "foster home or group home;" (6) "in a rooming, boarding, halfway house, or a shelter/welfare hotel;" (7) "on the street(s) (vacant lot, abandoned building, park, etc.);" (8) "some other place not mentioned." This variable was recoded in the following three categories: 1, "your own house or apartment"; 2, "living at your parents or family"; and 3, "other living arrangements."
Lifetime homelessness examined participants' history of homelessness, defined as having to stay 1 night or more in a place that was not their home because they could not stay in their home or did not have a home.
Monetary dependence on others measured participants' primary source of income: (1) parents or other family members, (2) person having sex with, (3) own job, (4) friends, or (5) other. A dichotomous variable was created to determine whether their primary source of money was through their own job or reliance on others.
Lack of money prevented participation in activities evaluated whether a lack of money prevented participants from participating in activities in the past year.
Lifetime risky sexual partnerships measured whether participants: (1) ever had sex with someone who injects drugs; (2) ever exchanged sex for drugs or money; (3) ever had sex with someone who was suspected of having HIV; and (4) ever had sex with someone who you knew had HIV, or who you now know has HIV. Each item was considered separately as a potential indicator of STIs.
Lifetime prevalence of alcohol and drug use assessed whether participants: (1) ever had more than just a few sips of alcohol; (2) ever smoked marijuana (weed, herb, blunts, pot, joints, etc.), other than just trying a few puffs; and (3) ever used any kind of drug that was not prescribed for you by a doctor or other health care provider, not including marijuana or over the counter medications (available in stores without prescription). Each item was considered separately as a potential indicator of STIs.
Use of internet to meet sex partners was a single item that assessed whether participants ever used the Internet to meet potential sex partners.
Crime victimization was a single item that examined whether participants were victims of a crime in the past year.
Perceived peer norms included items that reflect risk perception among peers: (1) in my community, many young people exchange sex for money; (2) in my community, a lot of young people have sex with older; (3) my friends know how to keep themselves safe from HIV and AIDS; and (4) condoms are widely used by young people. Each item was considered separately as a potential indicator of STIs. Access to STI screening and treatment services assessed whether participants had any of the following experiences: (1) have a health care provider that you see at least once a year; (2) your health care provider routinely ask you about your sexual health; (3) health care provider routinely offer testing for HIV and STIs; (4) in the past year, have you gone to a clinic, a private doctor's office, emergency room or any other type of health care facility to check or get treated for STIs, also known as STD; and (5) ever tested for HIV. Each item was considered separately as a potential indicator of STIs.
Lifetime prevalence of STIs measured participants' response to a single question: "In your lifetime, have you ever had an STI, also known as a STD?" For this analysis, this was the outcome measure of interest.
Data Analyses
Before conducting statistical analyses, missing data patterns were examined to determine whether data were substantial, and if so, missing at random. To describe the participants, basic univariate descriptive statistics, including frequency distributions and means were used. A χ 2 test was used to assess bivariate associations between sociodemographic risk markers, behavioral risk, social, and environmental contextual factors, as well as gender differences, associated with STIs. Population-averaged multiple logistical regression models were conducted to examine factors associated STIs while controlling for the potential clustering effect of AMTU sites. Variables included in the final logistic regression models were purposefully selected using a stepwise selection in the following order on the basis of their proximal risk to STIs (the results of the stepwise regression analyses were compared with a model including all variables concurrently and the models were identical, indicating that order of variable selection did not alter the results): sociodemographics (eg, age, race, etc.), financial hardship, sexual risk behaviors, perceived norms, access to STI screening and treatment services, and substance use behaviors. For the variable selection process, variables were removed from the model if the P value is greater than 0.20. Similarly, year of assessment was included to examine possible differences in the lifetime prevalence of STIs. One model included all study participants. Two other models separately evaluated study participants by gender. For comparison purposes all three models included the same potential indicators. The estimates from the logistical regression models are reported as adjusted odd ratios (AOR) with 95% confidence intervals (CI). A conventional 0.05 type I error threshold was used for statistical significance for all analyses. All analyses were conducted using Stata 14.2 statistical software package (Stata Corporation, College Station, TX).
RESULTS
Participants Characteristics
Across all AMTUs 1925 study participants were eligible for this analysis. Of these individuals, 385 were excluded due to missing data on key study variables for an analytic sample of 1540 (80.0%) participants. Participants' sociodemographic characteristics are shown in Table 1 . As noted, we identified statistically significant differences by gender among all sociodemographic variables. As shown in Table 2 , 32.6% of participants reported a lifetime history of STIs, and many had behavioral risk and exposure to other social and environmental vulnerabilities with a number of statistically significant gender differences identified. Bivariate analyses of STIs and potential indicators were performed. Most of the factors were significantly associated STIs (P ≤ 0.10), with the exception of the 2 indicators, monetary dependence on others and health care providers routinely asked you about your sexual health (data are not shown); both variables were retained in further analyses because of the significant gender differences identified.
Factors Associated Lifetime Prevalence of Self-Reported STIs
Results of the multiple logistic regression analyses are shown in Table 3 . Only the variables with a P value of 0.20 or less were included in the final models. Several indicators were significantly positively associated with STIs for the overall sample, including: being African American/black, 20 to 24 years of age, identified as female, lacking money for participation in activities, moving residencies more than 4 times since kindergarten, exchanging sex for drugs or money, engaging in sex with an HIVinfected person, perceiving that many young people do not widely use condoms, not receiving an STI check in the last year, having a history of HIV testing, and lifetime use of marijuana, and other nonprescription drugs. As expected, gender differences in indicators of STIs were identified. Specifically, for AYA men, being African American/Black (AOR, 1.68; 95% CI, 1.07-2.62), moving residences more than four times since kindergarten (AOR, 2.43; 95% CI, 1.18-5.04), and having a history of HIV testing (AOR, 3.86; 95% CI, 1.29-11.5) were each positively associated with STIs. Among AYA men, 3% strongly disagreed that many young people exchanged sex for money in their community; these participants had a significantly lower likelihood of having an STI than their counterparts (AOR, 0.31; 95% CI, 0.10-0.92). Variables that were significantly associated with STIs for AYA women, but not for AYA men included: engaging in risky sexual partnerships, such as exchanged sex for drugs or money (AOR, 2.69; 95% CI, 1.51-4.78), experiencing financial hardship such as a lack of money, which prevented activities (AOR, 1.8; 95% CI, 1.32-2.46], and using marijuana (AOR, 1.98; 95% CI, 1.43-2.74).
DISCUSSION
The primary goal of this analysis was to examine sociodemographic risk markers, behavioral risk, social, and environmental contextual factors, as well as gender differences, associated with STIs in AYAs residing in low-income, urban, neighborhoods with high rates of STIs. Using a community-venue recruitment approach, we identified a diverse sample of participants whose social and environmental context revealed a number of strengths and protective factors, but also presented opportunities for a number of risk exposures. Although a sizeable number of our participants were stable (eg, in school, employed, had access to preventative health care), others experienced unemployment and financial hardship. Nearly one third (32%) of our participants were diagnosed with 1 or more STIs over the course of their lifetime as indicated by their self-reports. This remarkably high prevalence far exceeds the 9.2% prevalence of chlamydia, gonorrhea, or trichomoniasis, 27 and the 4.6% prevalence of chlamydia 25 identified in national ADD Health studies of young adults. As expected, we identified differences in STIs by gender with a significantly higher proportion identified among AYA women (35.4%) compared with (28.1%) AYA men. This finding is consistent with current literature and national guidelines to screen sexually active AYA women for prevalent STIs annually.
1,2 However, there are no equivalent guidelines for sexually active AYA men, which may, in part, explain the higher rate of infection among AYA women.
Overall, our findings show that for both AYA men and women, STIs were associated with older age, nonprescription drug use, and sexual partner selection (ie, sex with HIV infected person). Although the finding on age seemingly contradicts previous findings related to higher rates of STIs among adolescents, 5, 8, 9 given our focus on lifetime risk factors and prevalence of STIs, it is not surprising that the cumulative effect resulted in a significantly higher rate of STIs among our young adult participants. The correlation between substance use and STIs is well documented with evidence of its disinhibiting effects on sexual risk behaviors. 5, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] 19 Similarly, the association between risky sexual partnerships and STIs is well established in the literature on AYA men and women. 5, 9, 11, 12, [14] [15] [16] [17] However, regarding the significant association identified between HIV testing and STIs, it is unclear whether testing was a single event performed in the context of a routine health care visit or a repeat event to monitor HIV risk. As such, further research on the role of HIV testing in the context of STI prevention is warranted.
Several indicators of STIs among AYA women were distinctly different from those identified among AYA men. That is, experiencing financial hardship and exchanging sex for money or drugs were uniquely associated with STIs among AYA women, indicating that lack of monetary resources and transactional sex play key roles in exposing young women to STIs. Further research that leads to the development of targeted interventions to address the role of gendered powerlessness (eg, income inequities) in AYA women's sexual decision-making and STI risk is sorely needed to reduce their risk for STIs.
For AYA men, being African American/black and experiencing residential mobility four or more times since kindergarten were indicators of STIs. These findings are consistent with previous research indicating associations between African American/ Black race [3] [4] [5] and unstable housing 17, 23, 24 and STIs. It is also well documented that unstable housing is a consequence of low socioeconomic status, which is associated with increased sexual risk and STIs. Although structural determinants of health, such as housing, are not easily remedied, there is evidence that helping AYA men address this aspect of their lives will help improve their overall quality of life, including their sexual health.
Overall, this research contributes to the literature in a number of ways. First, it supports our hypothesis regarding the associations of sociodemographic risk markers, behavioral risk factors, and social and environmental contextual factors, as well as gender differences in the prevalence of STIs among AYAs. Our findings also support the call for broader conceptual frameworks that account for individual agency in AYA's sexual and substance use decision-making and subsequent behaviors, social influences within the family and peer networks as well as environmental and other contextual influences, such as poverty. 22 However, future research that uses longitudinal research methods and a broader and deeper examination of other contextual influences on STIs in AYA is clearly needed. Moreover, our findings support the need for the further gender-based research to better understand the unique n/a, not applicable because it was not included in the regression model. GEE population averaged models, taking into account clustering by site. The variables kept in the models had a P value less than 0.20. *< 0.001. †< 0.01. ‡< 0.05. economic needs and social challenges for AYA women that are distinctly different for AYA men. Such research will likely provide insights into specific leverage points on which to intervene in each group. It also underscores the need for further examination of risk exposures in AYAs with a particular focus on influences, such as access to monetary resources and access to sexual and reproductive health care that will provide opportunities for risk reduction counseling and education, screening for at risk behaviors and asymptomatic infections, referral to specialized health services to address-related health needs (eg, substance misuse and abuse, mental health problems), and social and community services to address broader social challenges (eg, homelessness, transportation access, unemployment). A number of limitations of this research should be noted. We used a nonprobability recruitment approach with a cross-sectional methodological design so causal conclusions regarding identified correlates of lifetime STIs cannot be inferred. Moreover, data were collected from targeted urban community venues in low-income neighborhoods, thus, our findings may not be generalizable to AYAs who do not frequent or rarely frequent the selected venues or who reside in nonurban or higher income communities. Additionally, all data including our measure of STIs were reported by the participants with no means of verifying the data, which may have introduced some biased responses. Moreover, this measure does not provide insights into which STIs were most prevalent among our participants. Despite these limitations, this research contributes to a growing body of research that extends our understanding of social and environmental contextual influences on AYAs' risk and acquisition of STIs particularly as it relates to gender differences related to financial hardship, transactional sex, and residential mobility.
